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Abstract

The ultimate goal of CALL teacher education is to enable L2 teachers to integrate CALL
technology into their classroom with confidence and knowledge. As a way to achieve this goal,
an increasing number of studies have paid attention to the integration of CALL technology
into the teacher education program and into the classroom. Nonetheless, there is little specific
research into L2 teachers’ integration of technology into the classroom in relation to their
prior technology education. As a means of better understanding the complexity of L2 teachers’
integration of technology into the classroom, this paper proposes a spherical model of such
integration by reviewing and synthesizing the relevant literature. Drawing on this model, the
paper emphasizes the importance of CALL teacher education with regard to L2 teachers’
integration of technology into the classroom. Next, it discusses how the model can contribute
to future research on such integration.
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Computers have been oversold and underused, at least for now. (Cuban, 2001:

179)

1 Introduction

With the mise en scène of foreign and second language (L2) education changing into

the technology-enhanced L2 classroom (cf., Grenfell et al., 2003: 17–197; Meskill

et al., 2006a; Parsad & Jones, 2006), increasing attention has been paid to Computer-

Assisted Language Learning (CALL) teacher education in recent years (cf., Hubbard

& Levy, 2006b; Kassen et al., 2007). The ultimate goal of CALL teacher education

is to enable L2 teachers to integrate CALL technology into their classroom with

confidence and knowledge. Thus, L2 researchers and teacher educators are parti-

cularly concerned with L2 teachers’ integration of CALL technology into the

classroom in relation to their CALL technology education experience. While there is

a large array of research on CALL teacher education and L2 teachers’ technology

integration into the classroom (see Language Learning & Technology 6 (3); Hubbard

& Levy, 2006b; Kassen et al., 2007), L2 researchers and teacher educators continue
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to be confronted by the question of whether L2 teachers’ prior technology education

serves to foster their use of computer technology in the classroom.

Previous studies on CALL teacher education do not provide a definitive answer

to the question; rather, their findings indicate numerous factors that are involved in

the process of L2 teachers’ use of computer technology in the classroom (e.g., Egbert

et al., 2002; Lam, 2000; Meskill et al., 2002; Meskill et al., 2006a). After reviewing

and synthesizing the relevant literature,1 this paper discusses the complex nature of

L2 teachers’ integration of technology into the classroom and proposes a spherical

model as a means of understanding this complexity. The paper concludes with a

discussion of how the model can contribute to future research on L2 teachers’

integration of technology.

2 Review of literature

2.1 Why CALL teacher education?

In the discussion of theory and practice in L2 teacher education, Johnson (1996: 766)

states that ‘‘the problems that teachers face are generally caused by constraints imposed

on them within the social, cultural, economic, and educational contexts in which their

practice takes place, namely, the school and classroom’’. While the problems are not

mainly caused by the constraints in terms of CALL, L2 teachers have faced a parallel

problem over the past decades, brought about by vicissitudes around L2 teachers in the

school and classroom (cf., Chapelle, 2001: 1–44; Kassen & Higgins, 1997; Kern et al.,

2004). In particular, people in and outside the school setting are connected through

Information and Communication Technology (ICT) beyond temporal and spatial

boundaries (cf., White, 2006); students participate in virtual communities to meet and

communicate with people from all over the world, and create their own culture in

communication and collaboration (cf., Thorne & Payne, 2005); personal computers

equipped with ICT are commonly available in and out of the classroom, making paper-

based materials and analog audio/video equipment obsolete in the L2 classroom (cf.,

Mishan, 2005: 241–282); and a considerable number of CALL research studies suggest

the efficacy of computer technology on L2 teaching and learning (cf., Blin, 2004; Chun

& Plass, 1996; Ducate & Lomicka, 2005; Kern, 1995; Warschauer & Kern, 2000).

Responding to these problems that confront L2 teachers, L2 researchers and teacher

educators often ask, ‘How can such a changing milieu (e.g., the technology-enhanced

L2 classroom) be successfully integrated into L2 instruction?’ How L2 researchers

and teacher educators deal with the question is apparent in how the focus of research

has changed in the CALL literature over several decades.

1 The literature review in this paper is primarily based on the following sources: (1) recently

edited volumes about CALL teacher education (Kassen et al., 2007; Hubbard & Levy, 2006b);

(2) four major journals in the field of CALL and language teaching and learning from 2000

through 2007 (Language Learning & Technology, CALICO Journal, ReCALL, Computer

Assisted Language Learning); (3) three major journals in the field of educational technology,

devoted to technology and teacher education, from 2000 through 2007 (Journal of Technology

and Teacher Education, Journal of Research on Technology in Education, and Journal of

Information Technology for Teacher Education).
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As Beatty (2003: 14) notes, the research focus in the CALL literature has shifted

from whether to use computer technology for L2 education to ‘‘how computers

should be used [and] for what purposes’’. And, by extension, as a way of achieving

successful use of CALL technology for instructional purposes, both L2 researchers

and teacher educators emphasize L2 teachers’ readiness for the use of CALL tech-

nology in the classroom (Hubbard, 2008; Hubbard & Levy, 2006b; Kassen et al.,

2007), whilst also acknowledging the importance of learners’ readiness for the use of

CALL technology (Hubbard, 2004; Stockwell & Levy, 2001).

The underlying reason for emphasizing L2 teachers’ readiness with regard to the

successful implementation of CALL technology in the classroom is that ‘‘fore-

thought and preparation can help many possible problems’’ attributed to the pre-

sence of computer technology in the classroom (Levy & Stockwell, 2006: 203).

Hubbard (2008: 176) expresses this in a more practical sense:

The future of CALL is closely tied to the future of language teacher education

because language teachers are pivotal players: they select the tools to support

their teaching and determine what CALL applications language learners are

exposed to and how learners use them.

In addition, rapidly changing CALL technology and the widening scope of tech-

nology-enhanced environment place more weight on the significance of L2 teachers

in order to successfully implement computer technology in the L2 classroom (e.g.,

Godwin-Jones, 2002, 2003; Hong & Samimy, forthcoming). Moreover, unlike L2

teachers working in the traditional classroom, those in the technology-enhanced

environment are even expected to be able to ‘‘understand frameworks for evaluating

CALL in its many forms’’ as they use computer technology in the classroom; in

other words, ‘‘they need to know why they do what they do’’ (Hubbard & Levy,

2006a: 11).2 In the technology-enhanced L2 teaching and learning environment, it

behoves L2 teachers to surmount the integration of computer technology into the

classroom; and the optimal way to achieve this is for L2 teachers to experience and

become familiar with the use of available CALL technologies during their teacher

education (Hubbard & Levy, 2006b; Hughes, 2005; Kassen et al., 2007).3

2.2 CALL teacher education for pre- and in-service teachers

In a survey study about the use of computer technology in the classroom by K-12

teachers working in schools located in the most high-tech region of the nation,

namely Silicon Valley, Hernández-Ramos (2005) found that teachers’ prior experi-

ence of technology in a teacher education program is positively associated with their

use of technology in the classroom. This finding is in line with what Lam (2000)

found in the context of L2 teachers’ use of computer technology in the classroom.

2 See also Hubbard and Levy (2006a: 5–9) for a brief overview of recent trends in CALL

teacher education.
3 The importance of technology education for teachers is also recognized in earlier studies in

the field of educational technology (e.g., Chin & Hortin, 1994). For an earlier study discussing

the direction in which CALL teacher education gravitates, see Levy (1997).
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Grounded in qualitative data from interviewing L2 in-service teachers, her study found

that teachers’ lack of knowledge about using computers and lack of training for

integrating computer technology into the classroom were related to their reluctance to

use computer technology in the classroom. These findings empirically espouse the

growing attention in teacher education programs to enabling L2 teachers to have the

wherewithal to attend to computer technology for L2 teaching and learning. In fact,

several national guidelines for teacher education reflect this concern.

Having reviewed national guidelines for teacher education such as National

Council for Accreditation of Teacher Education (NCATE), National Board of

Professional Teaching Standards (NBPTS), National Education Technology Stan-

dards for Teachers (NETS-T), Teacher Education Accreditation Council (TEAC),

and No Child Left Behind (NCLB), Oxford and Jung (2007: 29) conclude that the

guidelines include a ‘‘strong basis for technology integration, both in teacher edu-

cation programs and in P-12 public schools’’. The increasing attention to L2 tea-

chers’ technology education and the national guidelines concerning technology

integration notwithstanding, several researchers note that there is still an insufficient

number and quality of courses and workshops that integrate technology education

into L2 teacher education programs (cf., Hubbard, 2008; Kessler, 2006; Oxford &

Jung, 2007). Nonetheless, continuing efforts have been made to develop and inte-

grate CALL teacher education into L2 teacher education programs.

The variety of these efforts is well represented in a wide range of the forms and

designs of CALL teacher education in L2 teacher education programs. These include

online courses along with face-to-face courses (e.g., Bauer-Ramazani, 2006; Davies,

2003; Jones & Youngs, 2006), introduction of computer technology as part of an

L2 teacher education course (e.g., Desjardins & Peters, 2007; Kamhi-Stein, 2000),

technology workshops (e.g., Rickard et al., 2006), a series of courses offered

throughout the teacher education programs (e.g., Luke & Britten, 2007), and even

courses specifically designed for a CALL certificate and a CALL graduate degree

(e.g., Partridge, 2006; Slaouti & Motteram, 2006). These endeavors are worthwhile

because they serve to provide a better understanding of how such courses influence

future and current L2 teachers with regard to the use of CALL technology; they also

inform other L2 researchers and teacher educators about making better plans for

context-specific parallel courses by showing the pros and cons in the already-

administered courses.

The most noticeable benefits of CALL teacher education in teacher education

programs include the following: CALL technology courses serve to assist L2 teachers

in gaining confidence in using computer technology (e.g., Hegelheimer, 2006; Hoven,

2007; Peters, 2006; Wetzel & Chisholm, 1998) as well as having a positive attitude

toward computer technology (e.g., Kamhi-Stein, 2000; Kassen & Higgins, 1997; van

Olphen, 2007). Teachers’ confidence in using CALL technology is the necessary first

step toward expanding their knowledge of how to harness the pedagogical potential

of CALL technology. Grounded in the responses of English as a Second Language

(ESL) and bilingual teacher candidates to pre- and post-technology-integrated

course project surveys, for example, Wetzel and Chisholm (1998) found that the

course gave pre-service ESL and bilingual teachers confidence in using computer

technology for their future classroom instruction. Examining L2 pre-service teachers’
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technological competencies through a technology course in a 4-year teacher educa-

tion program, Peters (2006) also reported that the overall competencies of the pre-

service teachers taking the course were improved. Hegelheimer (2006) even argued

for the early exposure of pre-service L2 teachers to a technology course offered in

the beginning of a teacher education program, so that pre-service L2 teachers were

able to hone their knowledge and skills obtained from the technology course by

incorporating them into what would be learned from other L2 teaching courses

throughout the teacher education program. His findings suggest that such an

attempt contributes to enhancing students’ computer literacy skills, resulting in more

confidence in using web resources and evaluating computer technology for instruc-

tional purposes. Along similar lines, Hoven (2007) took an evolutionary approach to

developing a technology course, continuously reflecting on students’ feedback from

previous courses; this eventually helped practising L2 teachers familiarize themselves

with web-based technologies (e.g., WebQuest, Blog, and Wiki) which, in turn,

enhanced student teachers’ competencies and confidence in using the technologies in

their future classes.

In addition to the enhancement of L2 teachers’ confidence and competencies in

using CALL technology, research studies indicate that both pre- and in-service L2

teachers’ CALL technology education positively affects L2 teachers’ attitude toward

the use of CALL technology. Introducing a thoughtfully designed Language

Learning Technology (LLT) module to graduate teaching assistants (GTAs) of a

foreign language department, Kassen and Higgins (1997) reported how the GTAs’

familiarity and comfort with computer technology contributed to their successful

application of computer technology for instructional purposes. Similarly, Kamhi-

Stein (2000) employed a computer mediated communication (CMC) mode (i.e., web-

based bulletin board) in a TESOL methods course in a graduate program as a means

of providing pre-service teachers with an opportunity to build their knowledge about

CMC modes by learning through them. The findings of her study, based on students’

responses, suggest that with their own experience of using the CMC modes as

learners, the pre-service L2 teachers considered the CMC mode a useful tool for peer

communication and collaboration, leading to their positive attitude toward CMC

technology. In much the same way, world language teacher candidates in van

Olphen’s (2007) study acquired a positive attitude toward integrating computer

technology in their future teaching by learning to develop digital portfolios through

using a web-based system, WebCT. This review of a small body of selected studies in

the literature highlights teachers’ confidence and positive attitude as notable benefits

of CALL teacher education. However, it is also important to note that issues con-

cerning teachers’ confidence in and attitude toward computer technology frequently

emerge from studies both on the integration of computer technology into the teacher

education program and on teachers’ integration of computer technology into the

classroom, and appear routinely in the literature in the fields of CALL teacher

education (cf., Desjardins & Peters, 2007; Kessler, 2007; Olesova & Meloni, 2006;

Wong & Benson, 2006) and educational technology (cf., Christensen, 2002; Mumtaz,

2000; Penuel, 2006; Russell et al., 2003).

Despite the benefits of integrating CALL technology into the teacher educa-

tion program for L2 teachers, several researchers are wary of the efficacy of
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introducing only one or two CALL technology courses or workshops during the

teacher education program (Desjardins & Peters, 2007; Kessler, 2006; Luke &

Britten, 2007; Peters, 2006).4 They do not consider a small number of courses or

workshops sufficient for L2 teachers to experience a variety of CALL technology

and to understand the pedagogical potential of CALL technology; and they do

not believe that a small numbers of courses or workshops can contribute, as

expected, to L2 teachers’ use of computer technology in the classroom. Several

attempts have been made to resolve this problem: (1) providing multiple oppor-

tunities for L2 teachers to experience CALL technology through a series of

courses throughout the teacher education program (e.g., Luke & Britten, 2007);

(2) designing a CALL technology course that reflects the verisimilitude of the

actual L2 classroom environment where L2 teachers actually integrate technology

(e.g., Chao, 2006; Debski, 2006; Egbert, 2006); (3) establishing a community of

practice for promoting the collaboration of L2 teachers during or after their

formal technology education (e.g., Arnold et al., 2007; Hanson-Smith, 2006;

Kolaitis et al., 2006; Meskill et al., 2006b); and (4) supporting L2 teachers’ con-

tinuous learning about CALL technology by themselves (e.g., Robb, 2006;

Szendeffy, 2005). These attempts lend themselves naturally and logically to L2

teachers’ attainment of ‘‘technopedagogical skills’’ Desjardins & Peters, 2007: 6).5

Nevertheless, L2 researchers and teacher educators still face a substantive question

of whether such efforts (e.g., single or multiple CALL technology courses, situa-

tion-based and project-based CALL courses, and L2 teachers’ collaboration

through a community of practice) promote L2 teachers’ use of computer technology

in the classroom.

2.3 CALL technology education and L2 teachers’ technology integration

With CALL teacher education burgeoning in L2 teacher education programs,

attention has been paid, without doubt, to the efficacy of such efforts; that is to say,

whether L2 teachers’ experience of CALL technology education fosters their use of

computer technology in the classroom. Based on the responses of 108 graduates of

TESOL master’s degree programs to a web-based survey about formal and informal

technology education, Kessler (2007) remarks that while TESOL professionals seem

to feel confident about CALL technology, they do not show much confidence

about integrating it into their classroom instruction. This finding clearly indicates a

discrepancy between what teachers learned from technology education and how

much they are able to integrate it into their classes. Although teachers’ integration

of technology can be defined differently depending upon their subject area and

4 Researchers in the field of educational technology are also concerned with this issue.

Hargrave and Hsu (2000), for example, found through a survey of instructional technology

courses that most institutions offered a single course for pre-service teachers. Gillingham and

Topper (1999) pointed out the short-term nature of such a single course approach with regard

to teachers’ use of computer technology.
5 Tochon and Black (2007: 296) propose a similar notion, ‘‘technopedagogy,’’ referring to

‘‘pedagogically appropriate technology integration’’.
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pedagogical purposes, the following operational definition of it was offered by the

Technology in Schools Task Force (2003):

[Integrating computer technology is] the incorporation of technology resources

and technology-based practices into the daily routines, work, and management of

schools. Technology resources are computers and specialized software, network-

based communication systems, and other equipment and infrastructure. Practices

include collaborative work and communication, Internet-based research, remote

access to instrumentation, network-based transmission and retrieval of data, and

other methods. This definition is not in itself sufficient to describe successful

integration: it is important that integration be routine, seamless, and both efficient

and effective in supporting school goals and purposes.6

This definition satisfactorily covers, albeit generically, the context of L2 teachers’

integration of technology. In fact, a small body of literature looks into L2 teachers’

integration of computer technology into the classroom in relation to their previous

technology education experience within the boundary of the definition (e.g., Egbert

et al., 2002; Lam, 2000; Meskill et al., 2006a; Meskill et al., 2002; Moore et al., 1998).

Through a statewide survey research in which about 400 L2 teachers participated

across 100 school districts, Moore et al. (1998) explored L2 teachers’ use of computer

technology for instructional purposes. They attributed the fact that teachers made little

use of CALL technology (e.g., the Internet, e-mail, and CD-ROM) in their instruction

to their lack of knowledge about how to use CALL technology in the classroom, further

emphasizing the importance of CALL technology education for both pre- and in-service

L2 teachers. Looking more closely into the L2 classroom settings through the teachers’

eyes and voices, Lam (2000) examined the reasons behind teachers’ decisions whether to

use computer technology in the classroom, and the factors that influenced those deci-

sions. Supporting the findings of Moore et al. (1998), Lam also found that teachers’ lack

of training in the use of computers in language teaching was one of the primary factors

that obstructed their decision to use computer technology. Lam (2000) noted additional

factors that influenced the teachers’ decisions, such as their computer literacy skills,

technology resources in the school, and a shortage of preparation time for instruction

with computer technology. Extending these previous studies, Meskill et al. (2002)

examined L2 teachers’ use of computer technology in relation to their former technology

training by focusing on the contrast between novice and experienced teachers. The

findings of the study showed that the novice teachers, even if they had received formal

technology training, felt less comfortable in using computer technology for their class-

room instruction than did the experienced teachers with no, or relatively little, formal

technology training. Based on the findings, Meskill and her colleagues (2002: 54) further

postulated that ‘‘[formal technology training] may not be sufficient for the needed

conceptual development that leads to the kinds of ease and repertoire characteristics of

expert users [teachers who have more teaching experience and who use computer

6 The original article is available at http://nces.ed.gov/pubs2003/tech_schools/chapter7.asp

without page numbers. The quote is taken from the section entitled ‘‘Defining Technology

Integration.’’
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technology]’’. In addition, based on statewide survey responses of 847 L2 teachers on

their use of computer technology in the classroom, Meskill et al. (2006a) reported lack

of time and technology resources, lack of technology training, and lack of support from

the school as hindrances to the teachers’ use of computer technology for instructional

purposes.

Rather than providing a definitive answer to the question of whether L2 teachers’

technology education contributes to their integration of computer technology into the

classroom, the findings of the above-mentioned studies bring into view the complicated

and protean nature of L2 teachers’ integration of computer technology into the

classroom. Such multi-dimensional aspects of L2 teachers’ use of computer technology

are further reinforced by many studies in educational technology, which find numerous

variables involved in teachers’ use of computer technology for their instructional

purposes. In their extensive reviews of the literature on teachers’ integration of com-

puter technology, Mumtaz (2000) and Penuel (2006) reported factors that influence

teachers’ use of computer technology in the classroom, such as their formal technology

training experience, their attitude toward computer technology, and the availability of

technology resources and technical support in the school. Similar research findings

are recounted, including teachers’ attitude toward computer technology (Russell et al.,

2003); teachers’ computer literacy skills (Scheffler & Logan, 1999); availability of

technology infrastructure and resources (Norris et al., 2003; Pelgrum, 2001); lack of

support from the school (Weikart & Marrapodi, 1999); and teachers’ demographic

characteristics – e.g., age, gender, years of teaching experience, years of technology use,

and school workload (Becker, 1994; Wozney et al., 2006).

The findings of previous studies make it a more formidable challenge for L2

researchers and teacher educators to pursue the substantive question of whether L2

teachers’ experience of technology education serves to foster their use of computer

technology in the classroom. Yet, they contribute to our conceptual understanding of

what happens in the process of L2 teachers’ use of computer technology in the class-

room by shedding light on multi-dimensional aspects of teachers’ integration of com-

puter technology. In addition, such findings allow us to discern seemingly indiscrete

variables involved in L2 teachers’ integration of technology, so that we can conceive of

them as distinct sets of factors. In other words, embracing the outwardly fragmented

variables can lead to a fresh insight into L2 teachers’ integration of computer technology

pertaining to their experience of technology education. In this sense, it is possible to

glean from previous research three categorized factors: CALL teacher education, tea-

chers’ individual factors, and contextual factors. These three categories not only capture

the quintessence but also summarize the process of L2 teachers’ integration of computer

technology into the classroom. While the importance of these factors cannot be placed,

with absolute certainty, in a sequential order, previous studies suggest that well-

organized and well-prepared CALL technology education is considered to be relatively

more salient to teachers’ integration of technology than teachers’ individual factors and

contextual factors (Hubbard, 2008; Hubbard & Levy, 2006b; Kassen et al., 2007).

This point is graphically illustrated in Figure 1, which presents a spherical model

of L2 teachers’ integration of technology into the classroom. The sphere has three

orbital factors influencing it: CALL teacher education, teachers’ individual factors,

and contextual factors. CALL teacher education is orbiting around the equator (i.e.,
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the center of the sphere), which indicates the relative importance to L2 teachers’

technology integration compared to teachers’ individual factors and contextual

factors. Teachers’ individual factors are orbiting slightly above the orbit of CALL

teacher education, whereas the orbit of the contextual factors is further away from

that of CALL teacher education. The proximity between CALL teacher education

and teachers’ individual factors indicates that CALL teacher education, as also

shown in the review of the literature, is likely to influence teachers’ individual factors

(e.g., L2 teachers’ general computer literacy skills or teachers’ attitude toward and

confidence in computer technology). The orbit of contextual factors is further away

from that of CALL teacher education, in that contextual factors are relatively

independent of CALL teacher education; for instance, lack of computers in and little

support from the school where L2 teachers work has nothing to do with CALL

teacher education. Possible ways to reduce the distance between the two orbits (i.e.,

to bridge the gap between CALL teacher education and the actual situations in the

schools and classrooms where teachers use computer technology) can be found in the

attempts that several researchers have made. These include: continuous technology

education for pre- and in-service teachers (e.g., Luke & Britten, 2007; Olesova &

Meloni, 2006; Robb, 2006); formal technology education reflecting actual classroom

situations (e.g., Chao, 2006; Debski, 2006; Egbert, 2006); and community of practice

encouraging collaboration among teachers (e.g., Arnold et al., 2007; Hanson-Smith,

2006; Kolaitis et al., 2006; Meskill et al., 2006b).7

Fig. 1. The spherical model of L2 teachers’ integration of CALL technology into the

classroom

7 For an extensive discussion of professional development of teachers’ technology integra-

tion, see also Lawless and Pellegrino (2007).
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3 The spherical model as an impetus for future studies

Based on the findings of previous studies, the synthesized representation of the spherical

model shows more lucidly and simply the complexity involved in the process of L2

teachers’ technology integration. Notwithstanding its appeal, however, the model in

itself does not provide an answer to the question of whether L2 teachers’ technology

education experience fosters their use of computer technology in the classroom; in other

words, it does not indicate whether L2 teachers with more technology education

experience use computer technology more frequently in the classroom. How can the

synthesized findings be consolidated to help further pursue the question, given that the

ultimate goal of CALL technology education for L2 teachers is to foster their use of

computer technology in the classroom? Although this is a thorny undertaking, one

possibility would be to use the synthesized findings as the impetus to extend previous

studies on L2 teachers’ technology integration by addressing their limitations.

Previous studies on L2 teachers’ technology integration are limited methodologi-

cally, analytically, and contextually. First, in terms of methodology, most of them

are based on qualitative research methods using a small sample (e.g., Egbert et al.,

2002; Lam, 2000; Meskill et al., 2002; Wong & Benson, 2006).8 The findings from

qualitative research provide insightful information through a microscopic view of

what takes place in the classroom where L2 teachers use CALL technology. How-

ever, they are limited to examining systematic change, if any, with regard to L2

teachers’ use of computer technology pertaining to their prior experience of tech-

nology education, while taking into account other factors involved in teachers’ use of

computer technology.

Second, analytically, previous studies tend to regard L2 teachers’ use of computer

technology as a unitary construct – i.e., whether teachers use computer technology in

the classroom (e.g., Egbert et al., 2002; Lam, 2000; Meskill et al., 2002; Wong &

Benson, 2006). Teachers’ use of computer technology in the classroom is multi-

faceted (Meskill et al., 2006a; O’Dwyer et al., 2004, 2005). To regard it as a unitary

construct can give us a general picture illustrating teachers’ technology integration.

However, it would create analytical constraints in cases where teachers use computer

technology for different instructional purposes. Some teachers, for instance, may use

computer technology to deliver their instruction, some to engage students in creating

products, and some others to encourage students’ use of computer technology during

class time. Deconstructing teachers’ uses of computer technology allows for a dis-

cernible point of view in fathoming L2 teachers’ use of computer technology in

relation to their prior technology education experience.

In addition, there is a predominance of descriptive studies in the literature (e.g.,

Meskill et al., 2006a; Moore et al., 1998; Olsen, 1980) that delineate teachers’ use of

computer technology and their technology education experience. For instance, they

inform us about teachers’ preference for technology for their instructional purposes,

teachers’ formal technology education experience, and simple correlations between

8 Echoing the views of other researchers in the field of educational technology, Coley (1997)

called for rigorous methodological approaches in research investigating teachers’ integration

of technology.
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variables such as teachers’ attitude and technology use. And yet, given the multi-

dimensional aspects of the process of teachers’ integration of computer technology into

the classroom, findings based on descriptive analysis are not sufficient to indicate any

systematic relationship between factors involved in teachers’ use of computer tech-

nology in the classroom. Previous studies also address contextual factors in relation to

L2 teachers’ integration of technology into the classroom. They tend to consider the

availability and accessibility of technology infrastructure and resources in the school as

additional factors related to teachers’ use of computer technology (e.g., Egbert et al.,

2002; Lam, 2000). While previous studies also point out the importance of non-material

workplace conditions, such as support from school administrators and availability of

technicians (e.g., Egbert et al., 2002; Lam, 2000; Meskill et al., 2006b), little systematic

attention has been paid to the general technology climate in schools (e.g., L2 teachers’

overall technology use and their overall technology education experience) in relation to

teachers’ use of computer technology in the classroom.

Finally, in terms of the research context, most studies are focused on a small

number of pre- or in-service L2 teachers taking a technology course during (or after)

the offered technology course, or on L2 teachers in one or two schools, rather than

teachers in different schools across different school districts (e.g., Egbert et al., 2002;

Lam, 2000; Meskill et al., 2002; Olesova & Meloni, 2006). Focusing on a small

number of teachers during or after a formal technology education course is mean-

ingful because it can show the efficacy of specifically designed courses. Furthermore,

focusing on one or two schools informs other L2 researchers and teacher educators

about dealing with context-specific problems with integrating computer technology.

Findings from these studies, however, can be circumscribed by sample-specific and

context-specific constraints, thereby hindering a more generalized account of whe-

ther L2 teachers with more, high quality, technology education are more likely to use

computer technology in their classrooms.

In future studies, these limitations could be addressed if L2 researchers were to

complement the findings of qualitative research through large-scale quantitative

research, focusing on a systematic investigation of the relationship between the

factors influencing L2 teachers’ integration of technology. The notion of L2 teachers’

use of computer technology in the classroom needs to be considered as being multi-

faceted (i.e., different uses of computer technology for different instructional pur-

poses), rather than a single generic construct (i.e., mere focus on whether to use

computer technology or not). To ensure the fullest possible coverage of contextual

factors in relation to teachers’ integration of technology, more studies need to

examine ‘‘non-material conditions’’ rather than ‘‘material conditions’’ (Pelgrum,

2001: 173).9 To extend the research context with regard to L2 teachers’ technology

9 Compared to the number of studies on L2 teachers’ individual factors and their technology

integration, there are relatively few research studies that look into contextual factors in this

context. Most existing studies on contextual factors have tended to be concerned with

‘‘material conditions’’ – e.g., technology infrastructure and accessibility to a computer lab –

rather than ‘‘non-material conditions’’ – e.g., school climate of computer technology and

administrative support (Pelgrum, 2001: 173). Nonetheless, several studies suggest the impor-

tance of non-material conditions in relation to L2 teachers’ technology integration. For
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integration, more efforts need to be made to look into L2 teachers working across

different schools and their use of computer technology in the classroom.

Based on the synthesized findings of this study (i.e., the spherical model) future studies

on CALL teacher education need to address both the above-listed limitations and the

primary question that L2 researchers and teacher educators pursue (i.e., do L2 teachers

use computer technology in the classroom?). Specifically, future research on L2 teachers’

integration of technology into the classroom needs to examine the following issues in

methodologically more rigorous and analytically more systematic ways: (1) With regard

to the multi-faceted aspects of L2 teachers’ use of computer technology, are teachers

with more, high quality technology education experience likely to use computer tech-

nology more frequently in the classroom, even after taking into account individual and

contextual factors? (2) How much and what kinds of technology education do L2

teachers need in order to use computer technology in the classroom more frequently?

(3) Do ‘‘non-material conditions’’ of contextual factors (e.g., L2 teachers’ overall

technology education experience at the school level and overall attitudes towards using

technology among L2 teachers within a school) influence L2 teachers’ use of computer

technology in the classroom? – that is, do teachers working in a technology-friendly

environment use computer technology in the classroom more frequently?

Finally, the milieu of L2 education has changed prodigiously from the time when

CALL was in its infancy (Olsen, 1980) to the present day, when more and more

classrooms are being equipped with digital applications and ICT (Meskill et al.,

2006a). As several researchers have noted, teachers’ lack of technology integration in

the classroom is not necessarily due to the availability and accessibility of computer

technology in the classroom, but rather due to the ‘‘incompatibility between the

goals of education and interactions between teachers, students, educational and

informational resources, and curricular goals and materials’’ (Levin & Wadmany,

2008: 235). Given the mediating role of L2 teachers in the technology-enhanced

classroom, CALL technology education for L2 teachers is essential in order to

overcome such incompatibility.
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